When an intensive survey of the biochemical effects of certain laboratory animal dietary additives was initiated at these laboratories it soon became obvious that there was little published information on the normal levels for these constituents in rabbits.
Accordingly concurrent control groups of rabbits were established and the normal values in these animals ascertained.
MATERIALS AND METHODS
54 Belgian semi-lop rabbits from aclosed colony were used for the experiment. Environmental effects were minimised by employing a 12 h light cycle in a room thermostatically maintained at 17-] 8°C. The rabbits were equilibrated for 6 weeks before blood samples were taken when 12-14 weeks old and 2-2' 5 kg bodyweight.
They were fed on standard commercial pelletted rabbit food (BOCM Silcock Ltd, Basing View, Basingstoke, RG21 2EQ) with anticoccidiosis supplement, based on Diet 18 (Bruce & Parkes, 1947) . Food and water were allowed on demand but food was withheld from 1730 on Wednesdays. Samples were collected at 0900-1030 on Thursdays, immediately before cage cleaning.
Cages were also cleaned on Monday mornings. Blood samples were collected from the marginal ear vein after dilatation with an infrared lamp, and treated with sequestrene anticoagulant (Turner-Stayne Products, York House, Empire Way, Wembley, HA9 OPS) and plain tubes. A single sample of 8-10 cm 3 was taken from each of the 54 rabbits. Labile component analysis was performed within 2 h and the serum separated. Analysis of other components was performed within 48 h of collection, the serum being stored at -20°C.
All analyses were performed in duplicate and the mean taken. Estimations were controlled with commercial quality control serum as far as possible and the statistical parameters calculated with a computer ( Table I) .
Analytical methods
Haemoglobin was measured by the method of Drabkin & Austin (1932) . The pigment was converted to cyanmethaemoglobin and the resultant colour compared with a commercial standard cyanmethaemoglobin solution conforming to British Standard 3985 and the International Committee for Standards in Haematology Reference Standard. Haematocrit (packed cell volume) was measured by the micro method.
A small quantity of blood was placed in a capillary tube and after sealing one end of the tube, the blood was centrifuged at 18000 rpm for 10 min. The 'packed' red cells were expressed as a percentage of the volume of blood in the tube.
Sodium and potassium were estimated by emission flame photometry. The specimens were diluted with distilled water and compared against standards with a flame photometer.
Commercial sera were used as quality control checks.
Cholesterol was measured by utilising the bluish-green compounds formed when cholesterol is added to acetic anhydride and sulphuric acid (Watson, 1960) . A commercial serum was used as a control for each batch.
Blood urea was measured by Fearon's reaction as modified by Kitamura & Iuchi (1959) . The method is that of Ceriotti & Spandrio (1963 . Absorption was read at 460 nm against a urea standard and commercial control serum.
Total serum proteins were measured by the biuret reaction of Rheinhold (1953), using Weichselbaum's (1946) modification.
The resultant colour was compared with a protein solution standardised by a Kjeldahl method, and batches of tests were controlled by using commercial serum.
Serum iron was measured by the method of Trinder (1956) , modified for use with an automatic analyser by substituting dialysis of acidified serum at 50°C for the protein precipitation.
Ascorbic acid was used for acidifying the serum and the final method was as modified by Richardson & Harper (1965) . The pink colour produced was measured at 530 nm against standards prepared from ferrous ammonium sulphate and commercial serum.
3,5,3' ,5-tetraiodiothyronine (T4, thyroxine) was estimated by a 2-stage technique of chromatography and colorimetry. The chromatography phase is based on the work of Wynn (1960) and the colorimetry phase on the quantitative method of Sandell & Kolthoff (1937) . The total method is based on that of Pileggi, Lee, Golub & Henry (1961) . The iodine component was measured by its catalytic effect on the reductIOn of yellow ceric ion to the colourless cerous ion by arsenious acid. Diminution of the yellow ceric colour is a measure of thyroxine concentration, the colour intensity being measured at 420 nm against a blank.
Standard and control sera were processed in exactly the same manner as test sera.
Serum copper, magnesium, calcium and lead were measured using atomic absorption spectrophotometry. Dilute solutions of the specimens were sprayed into an air-acetylene flame, and the specific absorption changes measured by a monochromator and photomultiplier system. The samples were compared with similarly treated standards.
Copper was measured at 324·8 nm after diluting the specimen 1 in 2 with water as in the method of Dawson, Ellis & Newton-John (1968) . This specimen was sprayed against a standard prepared from metallic copper dissolved in nitric acid. Magnesium was measured at 285·2 nm after diluting the specimen 1 in 50 with lanthanum chloride.
The lanthanum salt acts as a suppressant of phosphate interference.
The solution was sprayed against a standard prepared from magnesium oxide. Calcium was measured in a similar fashion at 422·7 nm against a standard prepared from calcium carbonate (Trudeau & Freier, 1967) .
Lead was measured by a procedure developed by Berman (1964) and modified by Hessel! (1968), the lead being measured at 283.3 nm against a lead nitrate standard.
DISCUSSION
Most workers prefer to establish their own normal values for biochemical constituents in laboratory animals, with the advantage that test and control animals are handled and housed under identical conditions and tests performed by the same operatives using the same techniques.
Test and control values can thus be directly compared.
This may account for the relative. paucity of published work which give normal values for these constituents. Many biochemists would refer to Spector (1956) for this information, but Spector does not quote the methods used nor the number of animals tested, and it is not unlikely that relatively unsophisticated methods were used in this early work.
The sodium levels found in these experiments are lower than those quoted by Spector, who gives a mean of 158 mEq/1 with a range of 155-156 mEq/1. Potassium levels compare reasonably well, Spector's range being 2,7-5,1 mEq/1 with a mean of 4·1 mEq/1. The cholesterol mean is given as 45 mg/IOO ml (range 10-80 mg/l 00 ml), whereas these experiments gave a mean of 76 mg/100 cm 3 (range 50-11 0 mg/l 00 cm 3). The mean serum urea nitrogen in Spector is 15·9 g/IOO ml but blood urea in these experiments was 52 mg/100 cm 3. Urea nitrogen estimations give values approximately 50 % of urea (which is more commonly estimated in Britain).
In these experiments serum total proteins had a mean of 6,0 g/IOO cm 3 whereas Spector gives mean blood total proteins of 7·2 g/IOO ml and, in a different table, a rabbit plasma protein level of 5,7 g/IOO ml.
There are marked differences in the copper levels, Spector giving a mean for blood of 85 Ilg/l00 ml and these experiments giving a mean for serum of 0·9 mg/IOO cm 3 (range 0·67-1,3 mg/lOO cm 3). The calcium and magnesium levels found in these rabbits are somewhat lower than Spector's values of 7,0 mEq/1 (range 5·6-8·0) for calcium and 2·0 mEq/1 (sic range ] ·7-2·5) for magnesium.
Normal values for rabbit haemoglobin and PCV are given by Bushby (1970) and the present findings are in agreement with his work as well as with the figures quoted by Schermer (1967) . Both these workers also used the cyanmethaemoglobin method for haemoglobin and the microhaematocrit method. Literature searches revealed very little information on the normal values for the constituents tested in rabbits' blood, and there were discrepancies between the values cited and those found in these experiments.
The estab-lishment of normal levels will depend to a large extent on the analytical methods chosen. Despite the tendency for workers to set up their own controls, it is to be hoped that sets of normal values for laboratory animals using the newly emerging 'definitive' and 'reference' methods will be established.
